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(54) Keytop plate and method for producing the same 



(57) A keytcp plate according to the invention com- 
prises keytops (21) formed by integrally molding a mold- 
ing resin (25) with a synthetic resin film (23), and a mold- 
ed elastomer sheet (molded elastomer member) (11) at- 
tached to the keytops (21 ). The area of the molded elas- 
tomer sheet (.11 ), other than the areas to which the key- 
tops (21) are attached, has no through-holes, whereby 



a water-proof property is provided. The keytops (21 ) are 
easily depressed even when the molded elastomer 
sheet (11) is securely held at its peripheral portion. A 
hard tactile feeling may be obtained when the keytops 
(21) are depressed, since the keytops (21) are formed 
from the synthetic resin film (23) and the molding resin 

(25). ■ - '' \ . 
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Description 

This invention relates to a keytop plate and a meth- 
od for producing the same. 

Conventionally, some electronic devices are used 
under an environment wherein invasive dust or moisture 
presents. Accordingly, push-button switches to be used 
as a control part tor such electronic devices is required 
to have a construction which prevents invasion of dust 
or moisture into contactors of the switches, i. e., to be a 
dust-proof and moisture-proof or water-proof construc- 
tion. 

In order to meet the above-mentioned require- 
ments, a switching plate for push buttons of a construc- 
tion shown in Fig. 12 has been proposed. The switching 
plate for push buttons includes a keytop plate 85 with 
no through-holes therein disposed above a switch sub- 
strate 71 , and a casings 95 disposed on the keytop plate 
85. The keytop plate 85 is bonded, along its entire pe- 
riphery C, to the lower surface of the casing 95. 

The keytop plate 85 includes a synthetic resin film 
87 of polyethylene terephthalate (referred to as "PET" 
hereinbelow), and a plurality of resin parts 88 molded to 
the synthetic resin film 87 at its predetermined positions, 
whereby a plurality of keytops 89 are formed. A plurality 
of switch contacts 73 are disposed on the switch sub- 
strate 71 at positions opposite to the respective keytops 
89. A click plate 75 is disposed on each of the switch 
contacts 73. 

When any one of the keytops 89 is depressed, the 
keytop plate 85 is deflected so as to allow the depressed 
keytop 89 to be lowered. By this, the corresponding click 
plate 75 is depressed and deformed into a reversed con- 
figuration. Simultaneously, the corresponding switch 
contact 73 is turned on. 

Due to the above-mentioned construction, any wa- 
ter droplets, or, dirt or dusts, having impinged on the cas- 
ing 95 and/or the keytop plate 85, may be prevented 
from getting to the substrate 71 . Thus, water-proof and/ 
or dust-proof property of the switch plate may be ob- 
tained. 

It is noted, however that, although the synthetic res- 
in film 87 has flexibility and is easily deformed, it repre- 
sents substantially no ductility. 

Accordingly, and in the case of the prior art example 
shown in Fig. 1 2, the synthetic resin film 87 is difficult to 
be deformed or deflected when any one of the keytops 
89 is depressed so as to be lowered by its depression 
stroke, since the synthetic resin film 87 is secured, along 
its periphery C, to the casing 95. This causes a problem 
in that the keytops are difficult to be depressed. Such 
problem becomes more significant, as the keytops are 
miniaturized specifically in accordance with miniaturiza- 
tion of electronic devices. 

In order to overcome the above mentioned problem, 
a keytop plate 85-2 of a construction shown in Fig. 1 3 
has been proposed 

The keytop plate 85-2 includes a sheet 87-2 and 



keytops 89-2. The sheet 87-2 and the keytops 89-2 are 
integrally molded from silicone rubber. The thus con- 
structed keytop plate 85-2 allows the keytops 89-2 to be 
easily depressed even when the keytop plate 85-2 is se- 
s curely held along its entire periphery, since silicone rub- 
ber may be easily extended. 

It is noted, however, that the above-mentioned key- 
top plate 85-2 provides a relatively soft tactile feeling 
when any one of the keytops 89-2 is depressed, since 
io the keytops are made from silicone rubber which is flex- 
ible by nature. Thus, a hard tactile feeling : which is pref- 
erable to most users and which may be provided by 
molded resin, could not be obtained. 

When printing desired markings or characters on 
*5 the surface of each of the keytops 89-2 of the keytop 
plate 85-2, such printing operation should be performed 
directly on the surface of each of the individual keytops 
89-2 having a substantially cubic configuration. Such 
printing operation is complex and less efficient, when 
20 compared printing operation in which a marking or the 
like is directly printed on a sheet. It is also difficult to 
perform a fine printing. It is also noted that, when a plu- 
rality of keytops 89-2 are simultaneously printed with a 
marking, misregistration between the keytops 89-2 and 
25 a printing means would occur, since the keytop plate 85 
has flexibility. As a result, simultaneous printing of a 
making or the like on number of keytops 89-2 is impos- 
sible. This reduces efficiency of printing operation. 

Accordingly, it is an object or the invention to provide 
30 a keytop plate and a method for producing the same 
which permits keytops to be easily depressed even 
when the peripheral portion of the keytop plate is se- 
curely held, which provides a hard tactile feeling of the 
keytops when depressed, and which allows printing of 
35 marks or the like on the keytops in efficient manner. 

The main feature of the invention resides in the con- 
struction in that the keytop plate includes keytops 
formed by integrally molding a molding resin with a syn- 
thetic resin film, and a molded elastomer member at- 
40 tached to the keytops. 

The molded elastomer member to which the key- 
tops are attached is flexible so that it may be extended 
easily. Thus, the keytops may be easily depressed even 
when the peripheral portion of the molded elastomer 
45 member is secured, for example, to a casing in order to 
provide water-proof and dust-proof properties of the 
keytop plate. The keytops are hard, since they are 
formed by integrally molding the molding resin with the 
synthetic resin film. Thus, a hard tactile feeling may be 
so obtained when the keytops are depressed. 

Another main feature of the invention resides in the 
construction in that the area of the molded elastomer 
member, other than the areas to which the keytops are 
attached, has no through-holes, so as to provide a wa- 
55 ter-proof capability. 

Another main feature of the invention resides in the 
construction in that the molded elastomer member com- 
prises a molded elastomer sheet. 
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Another main feature of the invention resides in a 
method for producing the keytop plate which comprises 
the steps of: molding a molding resin at predetermined 
positions of a synthetic resin film so as to form a plurality 
of keytops; attaching a molded elastomer member to the 
beytops; and removing all or most of at least the portion 
of the synthetic resin film around each keytop, while 
leaving the molded elastomer member. 

Still another feature of the invention resides in the 
fact that the above-mentioned method further compris- 
ing a step of preliminarily providing printed portion by 
printing, prior to the step of forming the keytops on the 
synthetic resin film. 

For a fuller understanding of the nature and objects 
of the present invention, reference should be had to the 
following detailed description taken in connection with 
the accompanying drawings wherein: 

Figs. 1(a) and (b) show.a keytop plate 10 according 
to a first embodiment of the invention, wherein Fig. 
1 (a) is a plan view, and Fig. 1 (b) is a sectional view 
. along line A-A in Fig. 1(a); 
Fig. 2 is an enlarged view of the portion B in Fig. 1 
(b); 

Fig. 3 illustrates one process step of the method of 
producing the keytop plate 10; 
• Fig. 4 illustrates another process step of the method 
of producing the keytop plate 10; 
Fig. 5 illustrates another process step of the method 
of producing the keytop piate 10; 
Fig. 6 is a side elevational view, in section, of one 
example of a switch plate 50 for push buttons of a 
water-proof construction, in which the keytop plate 
10 is employed; 

Fig. 7 is a side elevational view, in section, of a main 
part of a keytop plate 1 0-2 according to a second 
embodiment of the invention; 
Fig. 8 is a side elevational view, in section, of a main 
part of a keytop plate 10-3 according to a third em- 
bodiment of the invention; 
. Fig. 9 is a side elevational view, in section, of a main 
part of a keytop. plate 1 0-4 according to a fourth em- 
bodiment of the invention; 

Fig. 10 is a side elevational view, in section, of a 
main part of a keytop plate 10-5 according to a fifth 
embodiment of the invention; 
Fig. 11 is a side elevational view, in section, of a 
main part of a keytop plate 1 0-6 according to a sixth 
embodiment of the invention; 

Fig. 1 2 is a schematic, side elevational view, in sec- 
tion, of a switch plate for push buttons in prior art; 
and * ; 

Fig. 1 3 is a side elevational view, in section, of an- 
other keytop plate 85-2 in prior art. 

Several embodiments of the invention will be ex- 
plained in detail below with reference to the drawings. 
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[First Embodiment] 

Figs. 1 (a) and (b) are a view showing a keytop plate 

10 according to a first embodiment of the invention, 
5 wherein Fig. 1 (a) is a plan view, and Fig. 1 (b) is a sec- 

. tional view along line A-A of Fig. 1 (a). 

As shown in Fig. 1(a), the keytop plate 10 includes 
a molded elastomer sheet (molded elastomer member) 

11 of a flat plate configuration, and a plurality of keytops 
10 21 attached to the upper surface of the molded elas- 
tomer sheet 11. In the illustrated embodiment, twenty 
keytops 21 in total are arranged in five (5) rows by four 
(4) columns. Each component of the keytop plate 10 ac- 
cording to this embodiment will be explained in detail 

15 below. 

. In Fig. 1(a), the molded elastomer sheet 11 has a 
configuration of a substantially rectangular flat plate and 
• is molded to have no through holes therein. A presser 
protrusion 13 is provided on the lower surface of the 

20 molded elastomer sheet 1 1 at a portion below each key- 
top 21. Each presser protrusion 13 is located centrally 
of that portion and extends in the downward direction.. 

It is noted that the molded elastomer sheet 11 is 
formed from a transparent or translucent thermoplastic 

25 elastomeric material, such as a polyester based elasto- 
meric material. 

Fig. 2 is an enlarged view showing the portion indi- 
cated by reference numeral B in Fig. 1(b). As shown in 
Fig. 2,.sach keytop 21 includes a synthetic resin film 23 

30 formed into a curved configuration to have a convex por- 
tion facing the upward direction, and a plurality of mold- 
ed resin 25 integrally molded with the synthetic resin film 
23 on the lower surface thereof. The synthetic resin film 
23 is provided, on the upper surface thereof, with printed 

35 portions 27 having thereon desired character(s), symbol 
(s) or graphic(s). Each molded resin 25 is bonded, over 
its entire lower surface, to the upper surface of the mold- 
ed elastomer sheet 1 1 . 

The synthetic resin film 23 may be a transparent or 

4o translucent thermoplastic resin film, such as a transpar- 
ent PET film. The molded resin 25 may be a transparent 
or translucent thermoplastic molded resin, such as poly- 
carbonate (PC), polymethylmethacrylate (PMMA), PC/ 
'. PET alloy or the like. 

45 a method for producing the keytop plate 10 will be 
explained below. Figs. 3 to 5 illustrate process steps of 
the method for producing the keytop plate 10. 

First, a synthetic resin film 23 of a plate-like config- 
uration having a desired printed portion 27 on its upper 

50 surface is clamped between a first mold 30 and a second 
. mold 35, as shown in Fig. 3. The first mold 30 includes 
recesses 32 each having a configuration the same as 
that of the upper surface of the keytop 21 . The second 
mold includes pin gate 37. \ 

55 . Aflow of melt molding resin under pressure at a high 
temperature (for example, approximately 260 degree C) 
is injected through the pin gate 37. The portion of the 
synthetic resin film 23 facing the recess 31 is extended 
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and deformed, due to the heat and pressure of the melt 
molding resin, so as to be raised upwardly as shown by 
the arrow mark in Fig. 3. The mass of the injected mold- 
ing resin becomes closely in contact with the inner sur- 
face of the recess 31 , and the recess 31 is filled with the s 
molding resin 25 (refer to Fig. 2). Then, the molding resin 
25 is cooled and consolidated. It is noted that the molded 
resin 25 and the deformed synthetic resin film 23 may 
be securely bonded together in a direct and strong man- 
ner, without providing any adhesive therebetween. The 10 
molded resin 25 and the synthetic resin film 23 may, of 
course, be bonded together using a suitable adhesive 
interposed therebetween. 

Instead of deforming the synthetic resin film 23 into 
a curved configuration using the heat and pressure of is 
the melt molding resin injected through the pin gate 37, 
the synthetic resin film 23 itself may be preliminarily 
formed into a desired configuration (preforming). The 
thus preformed synthetic resin film is then clamped be- 
tween the first and second molds 30, 35. Thereafter, the 20 
recess 31 of the synthetic resin film 23 is filled with the 
melt molding resin 25. The process of preforming the 
synthetic resin film 23 may be performed, for example, 
by a vacuum forming or a pressure forming method in 
which the synthetic resin film 23 is first heated to be sof- 25 
tened, then formed into a desired configuration, during 
softened, by applying an external force (vacuum force 
or compressed air force), and thereafter cooled to be 
consolidated, or a preforming method using a press. 

Then, the second mold 35 is removed, and a third 30 
mold 40 is disposed in opposite relationship with the first 
mold 30, as shown in Fig. 4. The third mold 40 includes, 
on the surface thereof opposite to the first mold 30, re- 
cesses 41 having a configuration the same as that of 
the lower surface of the molded elastomer sheet 1 1 (re- 35 
fer to Fig. 2), and pin gates 43. 

A flow of melt elastomeric material is injected 
through the pin gate 43 into the recess 41. By this, the 
recess 41 is filled with the melt elastomeric material. The 
melt elastomeric material is then consolidated. It is not- 40 
ed that the elastomer resin and the molded resin 25 may 
be directly and strongly bonded together, without pro- 
viding any adhesive therebetween. In this connection, it 
is noted that the elastomer resin in the recess 41 and 
the molded resin 25 may, of course, be bonded together 45 
using a suitable adhesive. In this connection it is to be 
noted that the elastomer resin in the recess 41 and the 
synthetic resin film 23 are not bonded together. 

The first mold 30 and the third mold 40 are removed 
as shown in Fig. 5. Then, the portion (indicated by ref- so 
erence numeral "a") of the synthetic resin film 23 around 
each keytop 21 is cut away using a laser. In this con- 
nection, it is noted that duration and output of the laser 
is controlled so as to completely cut the synthetic resin 
film 23, while slightly cutting the molded elastomer sheet ss 
11 in its surface layer (to the depth less than approxi- 
mately half the thickness of the molded elastomer sheet 
11). 



Then, all the portions of the synthetic resin film 23 
which are not disposed on the keytops 21 are stripped 
off from the molded elastomer sheet 11, whereby the 
keytop plate 10 of a construction shown in Figs. 1 and 
2 may be completed. 

Fig. 6 is a side elevational view, in section, of one 
example of switch plates 50 of a water-proof construc- 
tion for push buttons in which the above-mentioned key- 
top 10 is employed. As shown in Fig. 6, the keytop 10 
is ultrasonically welded, along its entire upper peripheral 
portion b, to the lower surface of a casing 51 . 

The casing 51 is provided, at the portion opposite 
to each keytop 21 , with a through-hole 53. The surface 
of each of the keytops 21 is exposed exteriorly through 
the through-hole 53. 

A switch substrate 55 is disposed below the keytop 
plate 1 0. The switch substrate 55 is provided, at the por- 
tion opposite to each presser protrusion 1 3, with a click 
plate (or movable contactor) 57. A switch contact (not 
shown) is disposed below each click plate 57 of the 
switch substrate 55. The switch substrate 55 is also pro- 
vided, at predetermined positions, with light emission el- 
ements 59 for illumination purpose. 

In the illustrated embodiment, the molded elas- 
tomer sheet 11 is provided with not through-holes. Thus, 
it is possible to prevent water and/or dust present on the 
casing 51 from entering into the casing 51 by simply 
welding the peripheral portion of the molded elastomer 
sheet 11 to ihe casing 51, whereby water-proof and 
dust-proof properties are obtained. 

It is noted that the keytop plate 1 0 may be bonded, 
at its peripheral portion, to the casing 51 , by using a suit- 
able adhesive. It is also noted that a spacer means (not 
shown) may be disposed below the lower surface of the 
outer peripheral portion of the keytop plate 10, so that 
the outer peripheral portion of the keytop plate 10 may 
be clamped, in water-proof manner, between the spacer 
means and the casing 5 1 . 

When any one of the keytops 21 is depressed, the 
molded elastomer sheet 11 is lowered by reason of its 
deformability and ductility. Thus, a corresponding click 
plate 57 is urged downwardly by the pressure protrusion 
13 of the keytop 21, so as to be deformed in to a re- 
versed configuration, whereby the corresponding switch 
contact is turned on. 

In this connection, it is to be noted that, although 
the keytop plate 10 is secured, at its peripheral portion, 
to the casing 51, each keytop 21 may be easily de- 
pressed, since the keytops 21 are disposed on the mold- 
ed elastomer sheet 11 which flexible and ductile. This 
effect may be also obtained, even when the keytop plate 
21 is miniaturized. 

It is noted that each keytop 21 is hard : since it is 
constructed by integrally molding the synthetic resin film 
23 and the molding resin 25. Accordingly, a hard tactile 
feeling may be obtained when the keytops 21 are de- 
pressed. 

In the illustrated embodiment, the printed portion 27 
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is provided on the synthetic resin film 23. It is noted that 
misregistration is not caused when the synthetic resin 
film 23 is printed. Thus, it is possible to provide a large- 
sized synthetic resin film 23, so that printed portions 27 
for a plurality of keytop plates 10 may be simultaneously 
printed on such large-sized synthetic resin film. The thus 
formed large-sized synthetic resin film may be integrally 
molded with mold resin. It is noted that no misregistra- 
tion is caused during such operation. This process per- 
mits easy mass-production of the keytop plates, when 
compared to the prior art process shown in Fig. 13 in 
which printing operation is performed to the individual 
keytops 89-2 on the keytop plate 85-2. It is also noted 
that printing operation relative to the synthetic resin film 
23 permits multi-color printing and/or fine printing to be 
performed easily. 

When the light emission elements 59 are illuminat- 
ed, each keytop 21 maybe illuminated from its backside, 
through the transparent or translucent molded elas- 
tomer sheet 11, molded resin 25 and synthetic resin film 
23. 

[Second Embodiment] 

Fig. 7 is a side-elevational, cross-sectional view of 
a main portion of a keytop plate 1 0-2 according to a sec- 
ond embodiment of the invention. The keytop plate 10-2 
is only different from the keytop plate 10 according to 
the first embodiment by the fact that a presser protrusion 
13-2 is extended from the central portion of the lower 
surface of the molded resin 25-2 forming the keytop 
21-2, and that the presser protrusion 13-2 is extended 
through a through-hole 15-2 in a molded elastomer 
sheet 11-2. ' : 

According to the second embodiment of the inven- 
tion, the presser protrusion 13-2, urging the click plate 
(or movable contactor), may also be formed from the 
molded resin 25-2, so that a harder tactile feeling is ad- 
vantageously obtained, when the keytop 21-2 is de- 
pressed. 

In this embodiment, the each through-holes 1 5-2 in 
the molded elastomer sheet 11 -2 is plugged by the key- 
top 21-2. Thus,, water-proof and dust-proof properties 
may be obtained, as in the case of the first embodiment. 

[Third Embodiment] 

Fig. 8 is a side-elevational, cross-sectional view of 
a main portion of a keytop plate 1 0-3 according to a third 
embodiment of the invention. The keytop plate 10-3 is 
only different from the keytop plate 10 according to the 
first embodiment by the fact that a printed portion 27-3 
is provided on the lower surface of a molded resin 25-3. 
In case of the molded resin . 25-3 and the molded elas- 
tomer sheet 11-3 being bonded together imperfectly, 
due to the presence of the printed portion 27-3 therebe- 
tween, any suitable adhesive layer may be provided be- 
tween the molded resin 25-3 and the molded elastomer 



sheet 11-3. . 
[Fourth Embodiment] 

s Fig. 9 is a side-elevational, cross-sectional view of 

a main portion of a keytop plate 10-4 according to a 
fourth embodiment of the invention. The keytop plate 
10-4 is only different from the keytop plate 10-2 accord- 
ing to the second embodiment by the fact that a synthet- 

10 ic resin film 23-4 forming keytops 21 -4 is not curved, but 
provided with a through-hole 29-4 at a position corre- 
sponding to each keytop 21 -4 and that a molded resin 
25-4 is formed, through the through-hole, on opposite 
sides of the synthetic resin film 23-4. Although not 

is shown in the drawing, it is preferable to provide a printed 
portion on the synthetic resin film 23-4. 

[Fifth Embodiment] 

20 Fig. 10 is a plan view of a main portion of a keytop 
plate 10-5 according to a fifth embodiment of the inven- 
tion. The keytop plate 10-5 is only different from the key- 
top plate 10 according to the first embodiment by the 
fact that only the area e-5 around each keytop 21-5 of 

25 a synthetic resin film 23-5 is cut away by a laser in an 
annular form, and that the remaining portion of the syn- 
thetic resin film 23-5 other than the areas e-5 is adhe- 
sively bonded to a molded elastomer sheet by adhe- 
sives and the like. 

so With this construction, it is also possible for the key- 

.tops 21-5 to be easily depressed, as compared with the 
prior art shown in Fig. 12, even when the peripheral por- 
tion of the keytop plate 10-5 is securely held, since at 
least the area e-5 around each keytop 21-5 has flexibil- 

35 ity 

[Sixth Embodiment] 

Fig. 11 is a plan view of a main portion of a keytop 
40 plate 1 0-6 according to a sixth embodiment of the inven- 
tion. The keytop plate 10-6 is only different from the key- 
top plate 10-5 according to the fifth embodiment by the 
fact that the area e-6 of a synthetic resin film 23-6 around 
each keytop 21 -6 is not completely removed in an an- 
45 nular configuration, so as to leave a hinge portion 28-6, 
whereby each keytop 21 -6 is connected to the synthetic 
resin film 23-6 around it. In this embodiment, the remain- 
ing portion of the synthetic resin film 23-6 other than the 
areas e-6 is adhesively bonded to the molded elastomer 
so sheet by adhesives and the like. 

. With this construction, it is also possible for the key- 
tops 21 -6 to be easily depressed, as compared with the 
. prior art shown in Fig. 1 2, even when the peripheral por- 
•' tion of the keytop plate 10-6 is securely held, since at 
ss least the area e-6 around each keytop 21 -6 has flexibil- 
ity. 

The invention may be practiced in various ways 
without departing from the spirit or main features of the 
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Fig. 12 
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(54) Keytop plate and method for producing the same 



(57) A keytop plate according to the invention com- 
prises keytops (21 ) formed by integrally molding a mold- 
ing resin (25) with a synthetic resin film (23), and a mold- 
ed elastomer sheet (molded elastomer member) (11) at- 
tached to the keytops (21 ).The area of the molded elas- 
tomer sheet (11), other than the areas to which the key- 
tops (21) are attached, has no through-holes, whereby 



a water-proof property is provided. The keytops (21 ) are 
easily depressed even when the molded elastomer 
sheet (11) is securely held at its peripheral portion. A 
hard tactile feeling may be obtained when the keytops 
(21) are depressed, since the keytops (21) are formed 
from the synthetic resin film (23) and the molding resin 
(25). 
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